Aims-To investigate the effects of interleukin (IL) 1, 2, 4, and 5 on the proliferation and survival of peripheral blood B cells from patients with B chronic lymphocytic leukaemia (B-CLL) and compare them with the effects on normal peripheral blood B cells. Methods-The proliferation and survival of pokeweed mitogen (PWM) activated B cells from B-CLL (n = 12) and normal peripheral blood (n = 5) were studied in vitro in response to IL-1, IL-2, IL-4, and IL-S. Survival of cells in cultures with or without added interleukins was studied by microscopic examination ofcells and DNA agarose gel electrophoresis. Results-Proliferation was observed in both B-CLL and normal peripheral blood cells on culture with IL-2 alone and also in some, but not all, B-CLL and normal peripheral blood cells with IL-1 and IL-4. However, there was greater variability in B-CLL cell responses than in normal peripheral blood cells. IL-5 did not affect normal peripheral blood cell proliferation but it increased proliferation in two B-CLL cases. Synergistic effects ofthese cytokines were not detected. IL-4 inhibited normal peripheral blood and B-CLL cell proliferation after the addition of IL-2. Inhibition of B-CLL cell responses to IL-2 was also observed with IL-5 and IL-1. Survival of B-CLL cells in cultures was enhanced with IL-4 not by an increase in proliferation but by reduced apoptosis. No such effect was seen in normal peripheral blood cells. IL-2 had a less noticeable antiapoptotic effect; IL-5 enhanced apoptosis in B-CLL cells. Conclusions-B-CLL and normal peripheral blood cells proliferated equally well in response to IL-2. IL-4 had a much lower effect on B-CLL cell proliferation, but had noticeable antiapoptotic activity. hanced cell death by apoptosis. (J7 Clin Pathol 1995;48:482-487) 
Effect of interleukins on the proliferation and survival of B cell chronic lymphocytic leukaemia cells T Mainou-Fowler, J A Copplestone, A G Prentice Abstract Aims-To investigate the effects of interleukin (IL) 1, 2, 4, and 5 on the proliferation and survival of peripheral blood B cells from patients with B chronic lymphocytic leukaemia (B-CLL) and compare them with the effects on normal peripheral blood B cells. Methods-The proliferation and survival of pokeweed mitogen (PWM) activated B cells from B-CLL (n = 12) and normal peripheral blood (n = 5) were studied in vitro in response to IL-1, IL-2, IL-4, and IL-S. Survival of cells in cultures with or without added interleukins was studied by microscopic examination ofcells and DNA agarose gel electrophoresis. Results-Proliferation was observed in both B-CLL and normal peripheral blood cells on culture with IL-2 alone and also in some, but not all, B-CLL and normal peripheral blood cells with IL-1 and IL-4. However, there was greater variability in B-CLL cell responses than in normal peripheral blood cells. IL-5 did not affect normal peripheral blood cell proliferation but it increased proliferation in two B-CLL cases. Synergistic effects ofthese cytokines were not detected. IL-4 inhibited normal peripheral blood and B-CLL cell proliferation after the addition of IL-2. Inhibition of B-CLL cell responses to IL-2 was also observed with IL-5 and IL-1. Survival of B-CLL cells in cultures was enhanced with IL-4 not by an increase in proliferation but by reduced apoptosis. No such effect was seen in normal peripheral blood cells. IL-2 had a less noticeable antiapoptotic effect; Cells (2 x 1 06/ml) were cultured with or without pokeweed mitogen (PWM) (8 jg/ml; Sigma, Poole, Dorset, UK) on microtitre plates (Gibco, Paisley, Scotland) in a total volume of 0-2 ml RPMI 1640 culture medium (Gibco) supplemented with L-glutamine (0-3 mg/ml; Gibco), penicillin and streptomycin (100 U/ml and 100 jg/ml, respectively; Glaxo, Greenford, UK), 10% heat inactivated (56°C, 30 minutes) fetal calf serum (Flow, Herts, UK) and 2-mercaptoethanol (5 x 10-6 M; Sigma). Recombinant IL-1, IL-2 and IL-4 (all purchased from AMS Biotechnologies, Burford, Oxford, UK) were used at 100 U/ml. Human IL-5 was kindly provided by Dr C Sanderson (NIMR, Mill Hill, London, UK). This sample gave an ED50 of 1 in 6600 in a mouse liquid eosinophil differentiation factor (EDF) marrow assay which equated to about 1 in 400 000 for a human liquid EDF assay. Interleukin-5 was used at 100 x ED50 for the human liquid EDF assay. The cells were cultured at 37°C for three days in a humidified atmosphere of 5% CO2 in air, pulsed with 1 gCi/well 'H-thymidine (specific activity 5 0 Ci/ml; Amersham, Bucks, UK) for a further two days before being harvested on to glass fibre disks with a Diatech multiple cell harvester. The 1  11  5  94  58  5  <1  81   <1  <1  2  25  2  50  66  24  <1  55  <1  <1  3  27  8  73  5  <1  <1  67  <1  <1  4  30  11  85  40  1  <1  77  46  10  5  23  2  89  28  <1  <1  83  <1  <1  6  43  7  80  39  <1  1  40  2  <1  7  26  9  52  39  10  <1  56  1  <1  8  11  2  89  28   <1  <1  83  <1  <1  9  39  1  70  44  NT   1  78  3  34  10  13  9  78  62  3  <1  65  NT  NT   11  20  5  91  38  2  <1  85  <1  <1  12  3  6  80  59  5  <1  73  70  10  13  27  12  66  56  23  <1  21  80  8  14  132  2 Samples from patients 13 and 14 were used for DNA agarose gel electrophoresis. effect 2326-antiapoptotic activity of IL-4 was not the result of early proliferation of cells in response to this growth factor as revealed by 3H-thymidine incorporation experiments. However, B-CLL survival in the presence of IL-2 was most likely due to increased cell numbers as a result of cell proliferation ( fig 3) ; proliferation with IL-2 was significantly increased in three cases studied on days 2 and 5 (fig 3; p<OO1) . DNA agarose gel electrophoresis also showed that cells cultured at 40C alone or with IL-4 or dexamethasone (positive control) did not undergo apoptosis (fig 4) . It also confirmed that IL-4 protects against B-CLL cell death in culture as the intensity of the bands of DNA extracted from cells cultured with IL-4 was significantly weaker than that in the absence of IL-4 (fig 4) . Furthermore, DNA electrophoresis revealed that IL-5 enhances apoptosis of cultured B-CLL cells; the intensity of DNA extracted from cells cultured with IL-5 was significantly stronger than that found in the absence of IL-5 ( fig 5) . In contrast to B-CLL cells, the percentage normal peripheral blood cells undergoing apoptosis did not decrease on culture with IL-4.
Discussion
These results confirm the previously reported observations that IL-2 enhances normal peripheral blood326 and B-CIL710 cell proliferation. 
